Solid-state nanopores have been extensively investigated due to many biological engineering and scientific applications, such as for rapid electrical detection and analysis of biopolymers, powerful DNA detection and genome sequencing technology [1][2]. Herein, we demonstrate that faceted nanopores with various shapes can be successfully fabricated in magnesium via focused electron beam (e-beam) technology inside transmission electron microscope (TEM). Associated with orientation, the nanopore shapes varied when manipulating the e-beam irradiation direction (Figure 1 ). The characteristics of nanopore shapes can be explained by Wulff construction, and the crystallographic planes corresponding to the edges of nanopores are also discussed in detail [3].
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Furthermore, employing the in situ high-resolution transmission electron microscopy (HRTEM) techniques, we obtained the first experimental evidence that the nanopores would continuously shrink and finally disappear when the e-beam was spread out (Figure 2) , as evidenced by the layer-by-layer growth of atomic planes at the nanopore periphery [4] . When the e-beam was turned off, the nanopore would retain its shape, suggesting an e-beam-assisted healing mechanism. Hence, by manipulating the e-beam (e.g., irradiation direction and duration), the nanopore shape and size could be effectively controlled along different directions. Our results provide an important insight into the nanopore patterning in metallic materials and are of fundamental importance concerning the relevant applications, such as nanopore-based sensor, etc. The healing properties of Mg have extended its possible applications in irradiated environments, such as in outer space. 
